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Executive Summary
Ready Mix USA, a CEMEX company, is a giant in the building materials industry,
servicing the Southeastern region of the United States through various commercial and
residential projects. The Atlanta Division of RMUSA currently consists of 15 operational plants
in the state of Georgia with its headquarters located in Woodstock. From the years 2015 to 2018,
managers at Ready Mix USA noticed a drastic increase in turnover rates of ready mix truck
drivers and did not have an answer for the increasing percentages. The Continuous Improvement
at RMUSA tasked the student project team from the Industrial and Systems Engineering
department at Kennesaw State University with the discovery of the root causes behind the
abnormally high turnover rates as well as the development of solutions to improve these rates.
The project team conducted thorough investigation and data collection and analysis to
determine root causes of the unusually high turnover rates, narrowed down three root causes to
one leading cause, and created surveys to get drivers’ perspectives on solutions to encourage
higher retention. Upon the data that the team quantified, the team performed cost/benefit analysis
of each proposed solution and developed a linear programming problem to achieve the optimal
solution of reducing the turnover rate by 30% while also minimizing cost on behalf of RMUSA.
This report explains in thorough detail the processes and findings of the team’s optimization
project.
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Chapter 1: Preface
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1.1 Introduction: Ready Mix USA Truck Driver
Ready Mix USA (RMUSA) is a building materials company owned by CEMEX, a giant
in the world’s concrete industry, and operates primarily in the Southeastern states. They perform
many residential, commercial, industrial, and government projects of all sizes and capacities.
RMUSA makes all of their own concrete mixes and delivers it to customers through mixer trucks
operated by many delivery professionals.
As a Ready Mix USA truck driver, its primary responsibility is to drive concrete mixer to
work sites and discharge loads. There is a variety of settings and conditions including uneven
ground and may require unloading and attaching extension chutes weighing thirty to fifty pounds
to end of primary chute. The truck driver is responsible for the safe and efficient operation of the
ready-mix truck used for delivery of products connected to the Company’s ready-mix concrete
operation. They must wear protective equipment at each location and must adapt to a variety of
exposures such as hot/cold weather conditions, extreme noises, and outdoor environments.
There are many responsibilities when it comes to be a Ready Mix USA truck driver. They
must safely drive the truck to and from destination applying knowledge of the state’s Department
of Transportation driving regulations and area roads. They have to check the loads to ensure
product is being hauled in an appropriate and safe manner to adjust to desired level and must
distinguish a variety of concrete mix in order to transport the concrete to its customer. The
physical requirements include walking, sitting, lifting, pushing, pulling, and climbing depending
on the current situation. While performing the duties of this job, the employee is regularly
required to talk and hear, in order to communicate to employees/visitors as well as function
safely around heavy rolling equipment.
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It is important to acknowledge that a Ready Mix driver is the face of the company as they
are the ones to physically present themselves to the client at the job site. A client places a
concrete order to the company, and it is the company’s responsibility to deliver the concrete at
the time frame the client requests. The truck driver must be able to adapt to any conditions at the
job site and must communicate professionally to the client as they are the ones to represent
Ready Mix USA.

1.2 Project Background
Through various network connections, the project idea started after communicating with
the continuous improvement manager, Nicholas Kolowich, at Ready Mix USA’s Woodstock,
Georgia location. Nicholas informed that the company is losing truck drivers at a high and
consistent rate. He emphasized that there is a high percentage of truck driver turnover rates
within the company and that it is difficult for the company to retain the truck drivers. As a team,
an agreement was reached with Mr. Kolowich that the issue needed to be addressed and
improved in order to have a good internal reputation of the company. It is important for Ready
Mix USA to retain their truck drivers because they are the ones transporting the concrete to
satisfy the customers’ needs. Also, it is important to retain the truck drivers to create a
trustworthy environment and to create consistency amongst drivers and corporate management
within the company.
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1.3 Problem Statement
The Atlanta Division of Ready Mix USA has a current and ongoing issue of an abnormally high
turnover rate specific to ready mix drivers. In the past few years, the turnover rates are not what
Ready Mix USA was expecting:
•

In 2015, the turnover rates were 40.6%

•

In 2016, the turnover rates were 87.2%

•

In 2017, the turnover rates were 71.6%

•

In 2018, the turnover rates were 70.4%

As seen above, there were an uncharacteristically high percentages of turnover rates within the
past four years. Retention rates are dependent upon turnover rates and vice versa. When there is a
high turnover rate, the retention rate decreases. Ready Mix USA wants to improve the retention
rates of truck drivers so that, in turn, the turnover rates will be low.

1.4 Objective
The main objective for this project is to reduce high turnover rates and increase retention rates
for truck drivers at Ready Mix USA. The project team strives to impact the overall goal of
RMUSA to reduce turnover rates by 30%. It is the team’s personal goal to distinguish and
document the root causes of high turnover rates and low retention rates for Ready Mix USA and
develop solutions to these issues.

Major Contributors in Chapter 1: Kenneth Correa & Destiny Sessums
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Chapter 2: Literature Review
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2.1 NRMCA - 2017 Mixer Driver Recruitment and Retention Survey
Driver Retention Rates within the NRMCA (National Ready Mix Concrete Association) were
about 29% for the past three years. When comparing to Ready Mix USA, the past three years of
turnover was 66%. The biggest hiring challenge stated by NRMCA is a 55% small hiring pool.
This shows that the driver pool in general is low. The challenge here is to retain the drivers. The
team also found an article that breaks down what elements drive retention rates. One element that
was pointed out that the team also found was pay and compensation. Pay is a signaling device
used by an organization to show the value it places on the personal well-being of its members.
The team found that some of the drivers were not content with the pay given the hours that are
required of them to work, considering most drivers consistently hit 30 hours of overtime. This
problem has been addressed before by using the Social Exchange Theory which essentially states
each employee trades effort and loyalty for tangible benefits (praise, respectful treatment, social
rewards provided) and this is all facilitated by the employer. Some additional elements found by
the project team that drive retention rates include: company recognition and intangible awards,
top management support, managerial emphasis on safety, time at home, dispatchers/coworkers,
loading/unloading requirement, equipment, and interactions with customers.

2.2 Interactions between Dispatchers and Truck Drivers in a High Turnover
Context
Through research, it is shown that Dispatch relations have been a strong element in
retaining drivers. The relationship between the two is difficult to maintain but very essential to
the operation. The nature of the trucking industry is that most of their time is spent alone.
Consequently, the quality of interactions with their dispatchers between drivers plays an
important role. In the trucking industry, a minor issue could lead into something greater. The
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project team has put situations of actions (and interaction) at the center of analysis in a context
where inherent work-related and organizational pressures and individual resources are
transformed and shape interactions. This approach provided a new understanding of the dynamic
environment influencing the relationships between players in addressing issues of high turnover
in the trucking industry. Such a model called for a qualitative approach to define the environment
and isolate its key characteristics (Stephenson). Researchers suggest that managers foster
organizational environments that promote healthy interpersonal relationships with drivers.
Industry offers evidence that by developing such relationships, similar to those fostered with
customers, firms may realize greater benefits and retain their drivers. This approach would treat
the driver as “internal customers”. Therefore, employing a more marketing-like orientation
towards working with the drivers. It changes the way the dispatcher communicates with the
driver.
Given these characteristics of dispatcher-driver interactions, it is evident that the work
environment in the trucking industry appears to be a major determining influence on their
relationship. It is also clear that the higher the work volumes, the greater the strain on this
relationship, and the greater likelihood of it deteriorating. Driver satisfaction and commitment
thus seem to pivot on the ability of dispatchers and drivers to bond on a human scale through
listening and mutual respect. Consequently, addressing the issue of the intention to quit among
drivers means maintaining the quality and health of this relationship in spite of inherent work
pressures. Dispatchers should be held more accountable for driver turnover and dispatcher
performance evaluations should be altered to encourage driver retention.
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2.3 Examining Driver Turnover and Retention in the Trucking Industry
Some other research suggests greater longevity with a firm is associated with increasingly
negative attitudes, dissatisfaction with one’s supervisor and with the promotional opportunities.
The major factors affecting driver attitudes over driver’s career stage are not related to income
but rather equipment, benefits, perceived advancements opportunities, and driver perceptions of
the company’s attitude towards their employees. Drivers are interested in job enlargement, more
training, and more opportunity to influence management, and these interests become more
pronounced with tenure as a driver (Fournier).
Other research mentioned that the job preview should be clearly instill realistic
expectations of the job. This study focused on irregular route truck drivers. It identified six
factors that affect turnover rates: drivers’ attitude towards dispatchers, drivers’ attitude towards
management, the reward and recognition system, attitude towards the company, and the attitude
toward other companies. If the job expectations are clearly defined in a realistic manner, this will
open channels for communication with drivers. Some of the controllable factors may be
supervisory practices, recruiting practices, compensation policies, and training programs. Drivers
were also dissatisfied with the way supervisor handled them, with the lack of praise they
received, and the compensation for the amount of work they have done (Harrison).

Major Contributor in Chapter 2: Pruthvi Hira
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Chapter 3: Problem Solving Approach
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3.1 Overview

Figure 1: System Block Diagram

Above is the System Block Diagram which is an overview of the scope of the project in a
concise diagaram. It begins with an introduction to Ready Mix USA and learning about the
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company and its important role in the ready mix concrete industry. Next, the identification of the
problem within the company occurs. From the beginning of the project, industry members at
RMUSA made the project team aware of the problem of high turnover rates and low driver
retention. Through data collection from the team members while on ride alongs with ready mix
drivers from the Midtown plant and Woodstock plant, three root causes were identified including
driver appreciation, cameras, and navigation. The team then experienced ride alongs at the plant
with the consistent highest turnover rates, the Downtown Atlanta RMUSA plant. From then, the
team finished collecting qualitative data and then quantified it so that accurate results could be
stated. The team performed cost/benefit analysis from the data collection, set up and ran a linear
programming problem, and provided the RMUSA team with solutions.

3.2 Requirements
Requirements for this project include presentation and data approval from industry partner Ready
Mix USA, data collection and analysis, engineering problem-solving, and participation of all
team members.

3.4 Ride Alongs
To have a better understanding of a day in life of a Ready Mix truck driver, the team
experienced ride alongs. Ride alongs are experiences where the team joined the truck drivers for
entire working shifts to learn the daily expected tasks of the drivers. The project team crafted this
idea to gain valuable insight from the perspectives of the workers that the entire project
surrounds: the drivers. By doing this, the team quantified the qualitative data given from verbal
feedback from drivers and used it to propose solutions.
Note: The following content in this section below will provide some experiences/perspectives that
the team experienced during the ride alongs.
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For the team’s first ride along experience, the project team split four into two groups of
two. One group experienced the ride alongs at the Midtown Armour Drive (Atlanta) plant
location and the other group experienced the ride alongs at the Woodstock plant location.
Driver A has been employed by Ready Mix USA for six months. Driver A discussed
feedbacks such as: likes and dislikes of the company, one positive being the overtime pay, and a
few negatives being poor directions (navigation), and the DriveCam that was installed in the
Summer of 2015. Driver A mentioned that within two months of being employed at RMUSA,
recently hired truck drivers were terminated due to incidents with the DriveCam. DriveCams are
activated it into red mode where it records four seconds before an incident, four seconds during,
and four afterward, sending management a twelve second video report on the driver. The team
witnessed it firsthand what drivers go through whenever the camera is activated - a written
warning that could be followed by suspension or termination depending on the severity of the
situation. Ultimately, Driver A mentioned positive things of the company about the relationship
between truck drivers and the batch man.
Driver B has been an RMUSA employee for barely less than a year but been in the
trucking industry for over 20 years. The driver enjoyed working with the coworkers at the
Woodstock plant. However, he described upper management as a detachment from the RMUSA
team who has a tyrant mentality. The driver’s main concerns were feeling disposable to the
company, not enough pay to endure a career there, and the camera facing towards the drivers the
entire workday. Driver B did not have any issues with the DriverCam in his trucks and described
it as help towards insurance for the company and safety.
For the second round of ride alongs, the team split into two groups of two and focused at
the Downtown Atlanta plant, but at different shift times. One group participated a shift from

18 | Correa, Harmon, Hira, Sessums

11:30PM to 6:00AM and the other group participated a shift from 7:00AM to 4:00PM. The team
members split shifts to ensure variety in the amount of experiences from being with drivers late
at night versus being with drivers early in the morning.
Driver E at the Downtown plant, a seven year veteran of Ready Mix USA, who did not
have many negative things to say at all. Driver E enjoyed the job “well enough” and loved the
coworkers, stating that the community at the Downtown plant was family-oriented and generally
close. Driver E had a different perspective on the DriveCam, stating that it taught him to be a
better and more cautious driver especially on tough Atlanta roads. The driver did not have much
of an opinion on navigation and instead said that it is the driver’s responsibility to know where
he or she is going on routes. Lastly, Driver E focused most on Driver Appreciation, emphasizing
the point that he would like for better communication between Upper Management at Woodstock
Headquarters and Drivers, a pay raise, and more incentives for drivers.
Driver F has been working with RMUSA for almost 3 years. The driver emphasized the
lack of communication between the drivers and upper management. The driver explained how
none of the drivers would not know who they were if they were to walk on to the plant. Driver F
is striving to become a batcher and ultimately a plant manager. However, since there is rare
communication it seems nearly impossible to her to progress within the company. Driver F
suggested for the upper management to visit the plants more frequently to grasp a true
understanding of their working conditions. Driver F also suggested more activities to celebrate
the drivers such as a simple birthday or employee of the month recognition. The drivers want to
be minimally acknowledged by the company.
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3.5 Responsibilities
The Project Manager is responsible for the administration of the entire project, making
sure all tasks are completed on time with little or no deviation from projected schedule or Gantt
Chart, scheduling and assigning tasks, and data analysis. The Business Analyst is responsible for
requirements management, participation in the development of technical solutions to business
problems, data analysis, and helping businesses implement solutions. The Operations Research
Analyst is responsible for using advanced and analytical methods to help the business investigate
complex issues, data analysis for the purpose of making better decisions, and problem-solving.
The Technical Expert is responsible for all technological aspects of the project, including
management or oversight of software that our team uses including but not limited to Excel,
Minitab, and more. The technical expert also manages outlines of important reports and
presentations.

3.6 Material required/used
The materials required for this project are safety equipment: long sleeved shirts and long
pants, four (4) hard hats, four (4) safety vests, four (4) pairs of safety gloves, four (4) pairs of
safety glasses, and four (4) pairs of steel toe or composite toe boots. Also, we bring documents
folders to hold our notes while our team is in the field during ready mix operations.

3.7 Resources Available
Resources available for this project include Excel, Command Concrete, Jonel batching
system, Safety equipment and training, and access to all RMUSA plants.

20 | Correa, Harmon, Hira, Sessums

3.8 Schedule / Gantt Chart

Figure 2: Gantt Chart highlighting progress on the 15th week
A Gantt chart is a tool specifically used in project management to determine how the
project will go. This is the final and complete lifecycle of the Optimization of Ready Mix
Drivers’ Retention Rate from beginning to end. The project team hit all expected deadlines and
finished all of the previously established goals of the project.

Major Contributors in Chapter 3: Destiny Sessums & Jaime Harmon
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Chapter 4: Data Collection
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4.1 What are Turnover Rates?
Turnover rate refers to the percentage of employees leaving a company within a certain
period of time. High turnover can be costly to Ready Mix USA because departing truck drivers
frequently need to be replaced. For hiring managers, filling truck driver positions can be a timeconsuming activity, and additional money to train new truck drivers to prepare them for the job.
Below are how turnover rates are calculated.

The data that Ready Mix USA provided consisted of a monthly record of the employees’
attributes: position title (Driver, Driver Trainee, Driver Trainer), personnel Area, and hire date.
Also attached were the attrition for that month: termination (voluntary or involuntary), new hires
and rehires. The compilation of data started from 2015 to 2018; a total of 4 years.

4.1.1 Table 1: RMUSA Annual Turnover Rate compared to benchmark

Table 1 compares the turnover rates between Ready Mix USA (RMUSA) and NRMCA
(National Ready Mix Concrete Association). From the given extracted data, we took the total
number of driving related employees who left in the given year divided by the average number of
driving related employees. For example, in the year 2015, there was an average of 133
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employees and 54 employees left, therefore the turnover rate for RMUSA was 40.6%. As you
can see, the turnover rates of RMUSA are drastically higher than the NRMCA which address
that turnover rates are an issue for Ready Mix USA.

4.2 When is the turnover rate the highest?
Distinguishing which months truck drivers quit is vital to distinguish any trends as to why
drivers leaving at a certain time frame. There are many variables as to finding out why truck
drivers quit during a certain time frame.

4.2.1 Figure 1: Monthly Turnover Rate for 2015-2018

Figure 1 breaks down the turnover rates monthly within each year. The graph visually
detects the spurts of employee termination. It reveals the repetitive trend of over 4 years, the
common spike in turnover rates happen around the first quarter of the year, March and April, and
the third quarter of the year, August and October.
The average monthly turnover rates may fluctuate, however the number of employees
leaving remains around 11 and 12 per month because the number of employees increased over
the years. Therefore, the true issue has not been dealt with.
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4.3 Who is leaving, involuntary or voluntary?
Turnover rates can be broken down whether or not truck drivers are leaving due to
involuntary or voluntary terminations.

4.3.1 Table 2: # of drivers Involuntary or Voluntary terminated (Left)
4.3.2 Table 3: % of state of termination (Right)

Table 2 consist of the total number of driver related employees who left in the given year
were broken down to count the number of involuntary and voluntary terminations per month.
Involuntary termination is a termination when management sees a truck driver who are not
meeting the requirements and who demonstrates poor performance or violates code of conduct.
Voluntary termination is a termination of employment initiated by the truck driver or by mutual
agreement with the Ready Mix USA in which a letter of resignation is submitted.
Table 3 contains data that was further broken down into the percentage of voluntary or
involuntary termination of that month during the given year. Any percentage greater than 50 is
highlighted to distinguish when voluntary termination was notable. The discovery of the majority
of terminations was voluntary disqualifies poor performance or conduct and suggests an
undesirable environment. Employees are more willing to leave rather than forced.
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4.4 Where is the highest turnover rate in RMUSA?
It is important to determine which locations are the truck drivers mostly leaving. It is
helpful because Ready Mix USA can break down different locations to investigate management
or any logistics behind the reasoning as to why many truck drivers are leaving.

4.4.1 Table 4: Avg. Total # of Drivers & % of Drivers Leaving per location

Table 4 displays all 16 properties owned by RMUSA in the Atlanta region, the left table
list the frequency of drivers who left the corresponding plant in the given year. The right table of
percentages was calculated by the number of driver related employees who left divided by the
number of driver related employees at the beginning of the month. This pinpointed the location
of where it is the toughest to retain driver related employees.
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4.5 Pareto Analysis

4.5.1 Table 5: 2015 RMUSA Terminations Chart

Table 5 illustrates the amount of terminations (including voluntary losses and involuntary
losses) from all 16 operational Ready Mix USA plants for the year 2015. The data in Table 5 will
be used for Pareto analysis that will be seen in the next table (Table 6). Pareto analysis is a
technique that allows project team members to narrow down the most pivotal issues in a given
problem. From there, the analysis prioritizes problems so that the team may resolve the greatest
number of problems. From Table 5, viewers can see the following: the Woodstock plant lost one
worker; the Downtown Atlanta plant lost eight workers; the Midtown Atlanta plant lost seven
workers; the Lawrenceville plant lost six workers; the Marietta plant lost nine workers; the
Tyrone plant lost one worker; the Stockbridge plant lost five workers; the Buford plant lost none;
the College Park plant lost one worker; the Piedmont plant lost seven workers; the Industrial
Park Road plant lost one worker; the Lithonia plant lost none; the Johns Creek plant lost five
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workers; the Dallas plant lost three workers; and the Rome and Alpharetta plants lost none.

4.6 Why is Frequency Important?
Graphing the data displayed above in Table 5 and below in Figures 6 through 14 by
frequency helps to visualize the data by plant to determine the plant with the highest
terminations. Our team will then use Pareto Analysis to determine the top 20 percent of problem
plants in the Atlanta Division of Ready Mix USA by year and overall. For the 2015 year, the
Pareto Chart is shown below in Figure 6 and it explicitly shows that Marietta had the highest
amount of employee terminations (voluntary and involuntary).

4.6.1 Figure 6: 2015 RMUSA Driver Terminations Pareto Chart

Table 6 shows a Pareto Analysis of the data shown in Table 5. This chart graphs the
number of employee terminations from all 16 operational Ready Mix USA plants in the Atlanta
division and it does so by frequency so that viewers may see visibly which plant has the highest
number of terminations. By displaying data in a graph by frequency, this pareto analysis allows
the team to prioritize problem-solving work so that the first piece of work that we do resolves the
greatest number of problems in the project. This technique is based on the Pareto Principle,
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commonly referred to as the 80/20 rule, which suggests that 80 percent of problems or defects
may be caused by approximately or as little as 20 percent of causes. Through this analysis, the
team determined that in the year 2015, the Marietta RMUSA plant took the lead with nine
terminations.

4.6.2 Table 7: 2016 RMUSA Terminations Chart, Downtown Takes the Lead

Table 7 illustrates the amount of terminations (including voluntary losses and involuntary
losses) from all 16 operational Ready Mix USA plants for the year 2016. The data in Table 7 will
be used for Pareto analysis that will be seen in the next table (Table 8). Pareto analysis is a
technique that allows project team members to prioritize work by identifying the greatest or most
frequent problem in the project. From there, the analysis designates the most important problems
so that the team may resolve the greatest number of problems. From this table, viewers can see
the following: the Woodstock plant lost 7 workers; the Downtown Atlanta plant lost 22 workers;
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the Midtown Atlanta plant lost 17 workers; the Lawrenceville plant lost 10 workers; the Marietta
plant lost 11 workers; the Tyrone plant lost 2 worker; the Stockbridge plant lost 9 workers; the
Buford plant lost 5 workers; the College Park plant lost 11 workers; the Piedmont plant lost 12
workers; the Industrial Park Road plant lost 2 workers; the Lithonia plant lost 8 workers; the
Johns Creek plant lost 7 workers; the Dallas plant lost 2 workers; the Rome plant lost 2 workers;
and Alpharetta plant lost none.

4.6.3 Figure 8: 2016 RMUSA Driver Terminations Pareto Chart

Figure 8 shows a Pareto analysis of the data given in Table 7 of the driver terminations of
the 16 operational Ready Mix USA plants in the Atlanta Division. This Pareto chart graphically
displays the number of terminations by frequency so that a viewer may see which plants have the
highest number of terminations. This is used to help our team determine the order that we deal
with tasks, such as which plant to tackle first for the most valuable information. For the 2016
year, the Downtown Atlanta plant had the highest number of employee terminations (voluntary
and involuntary) with 22 drivers leaving.
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4.6.4 Table 9: 2017 RMUSA Driver Terminations Chart, College Park Takes the Lead

Table 9 illustrates the amount of terminations (including voluntary losses and involuntary
losses) from all 16 operational Ready Mix USA plants for the year 2017. The data in Table 9 will
be used for Pareto analysis that is shown in Table 10. This particular method of analysis allows
our team to effectively identify the designation of most important work by graphing the problems
in order of frequency. From Table 9, viewers can see the following: the Woodstock plant lost 8
workers; the Downtown Atlanta plant lost 15 workers; the Midtown Atlanta plant lost 17
workers; the Lawrenceville plant lost 14 workers; the Marietta plant lost 13 workers; the Tyrone
plant lost none; the Stockbridge plant lost 3 workers; the Buford plant lost 5 workers; the College
Park plant lost 18 workers; the Piedmont plant lost none; the Industrial Park Road plant lost
none; the Lithonia plant lost 2 workers; the Johns Creek plant lost 7 workers; the Dallas plant
lost 4 workers; the Rome plant lost 1 worker; and Alpharetta plant lost none.
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4.6.5 Figure 10: 2017 RMUSA Driver Terminations Pareto Chart

Figure 10 is a Pareto analysis of the data given in Table 9 which includes the number of
voluntary and involuntary employee terminations at the 16 RMUSA plants in the Atlanta
division. This Pareto chart displays the terminations data by frequency to determine the plant
with the highest turnover rates for 2017. The frequency graph is part of the method of analysis
and is a very useful tool in identifying the most frequent or most important issue that our team
should solve first. Through Table 10, it is shown that the plant with the highest turnover rate for
2017 was the College Park plant.
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4.6.6 Table 11: 2018 RMUSA Driver Terminations Chart, Downtown Takes the Lead

Table 11 illustrates the amount of terminations (including voluntary losses and
involuntary losses) from all 16 operational Ready Mix USA plants for the year 2018. The data in
Table 11 will be used to conduct Pareto analysis, a technique that is used to prioritize problemsolving work by identifying the most effective problem to solve first. From this table, viewers
can see the following: the Woodstock plant lost 12 workers; the Downtown Atlanta plant lost 25
workers; the Midtown Atlanta plant lost 18 workers; the Lawrenceville plant lost 6 workers; the
Marietta plant lost 17 workers; the Tyrone plant lost 1 worker; the Stockbridge plant lost 7
workers; the Buford plant lost 5 workers; the College Park plant lost 14 workers; the Piedmont
plant lost no workers; the Industrial Park Road plant lost 4 workers; the Lithonia plant lost 12
workers; the Johns Creek plant lost 4 workers; the Dallas plant lost 7 workers; the Rome plant
lost no workers; and Alpharetta plant lost 6.
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4.6.7 Figure 12: 2018 RMUSA Pareto Chart

Figure 12 is a Pareto chart of the employee terminations for the year 2018 across all 16
Ready Mix USA plants in the Atlanta division. As mentioned in the description for the previous
charts, this Pareto analysis is used to discover the most frequent problem in the project. This
chart graphs the plants by frequency of employee terminations, and it is shown that the plant
with the largest turnover rate for 2018 was the Downtown Atlanta plant. Therefore, for the year
of 2018, the first targeted plant to create a solution for was Downtown Atlanta.
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4.6.8 Table 13: Overall 2015-2018 RMUSA Terminations Chart and Cumulative Data

Table 13 illustrates the amount of terminations (including voluntary losses and
involuntary losses) from all 16 operational Ready Mix USA plants across all four years (20152018) and the respective cumulative data needed for Pareto analysis. The far left column lists all
locations of the plants. The column highlighted in blue shows the number of terminations that
correlates to each plant to its left in the same row. The yellow column includes the cumulative
frequency of terminations by plant. The far right green column is the cumulative percentages of
the driver terminations, and these percentages are calculated by dividing the cumulative
frequency by the total number of observations in the table (445). From highest volume of losses
to lowest, the plants are ranked as seen in the table above: Downtown, Midtown, Marietta,
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College Park, Lawrenceville, Lithonia, Johns Creek, Woodstock, Stockbridge, Piedmont, Dallas,
Buford, Industrial Park Road, Alpharetta, Tyrone, and Rome.

4.6.9 Figure 14: Overall RMUSA Driver Terminations Pareto Chart

Figure 14 is a Pareto Chart of all four years (2015-2018) of employee terminations across
all 16 Ready Mix USA plants. This Pareto chart graphs the plants by frequency according to
number of terminations across a four year span. Pareto analysis in general is a useful tool that
prioritizes types of problems, so in this case, this analysis targeted the issue of high turnover
rates at RMUSA Atlanta Division plants over the past four years and prioritized the problem
plants by showing our team that we needed to work at the plants with the highest frequency.
According to the data in Table 13 and the information visibly seen in the chart, the RMUSA
plant with the largest termination issue is the Downtown Atlanta plant.
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4.7 Hypothetical Effects of Retention on Turnover Rate Based on Pareto Analysis
Figures 5 through 14 all exhibit the ways the team used Pareto Analysis to determine the
top 20 percent of issues for Ready Mix USA by plant per year and then an overall analysis of all
four years. After the analysis, our project team determined that the top 20 percent of plants with
highest terminations were Downtown, Midtown Armour Drive, and Marietta RM. Our team
thought further and wanted to find the effects on zeroing the top three problem plants to see how
this would impact the overall turnover rate at Ready Mix USA. See Figure 15 below for
reference. By eliminating all terminations to zero for Downtown, Midtown, and Marietta, it
drops the terminations dramatically from 138 drivers to 78 drivers and puts College Park at the
head of terminations with 14 drivers leaving. Changing the terminations for the Downtown,
Midtown, and Marietta plants lowers the turnover rate from 70.4% to 39.8%, achieving a
reduction of 30.6%.

4.7.1 Figure 15: Hypothetical “0” Pareto Analysis

Table 15 includes a Pareto analysis of a hypothetical situation where the top 20% of
plants (~3) were targeted to see how it impacted the turnover rate. The top three problem plants
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are Downtown Atlanta, Midtown Atlanta, and Marietta. Our team zeroed out the terminations
from these three plants to determine the turnover rate. These three plants totaled 60 terminations
for the 2018 year, and by zeroing this data it drops 138 terminations to 78, effectively lowering
the turnover rate from 70.4% to 39.8%, which is a 30.6% decrease as mentioned before.

4.7.2 Figure 16: Randomized Data Based on Surveys, Pareto Analysis

Figure 16 includes a Pareto analysis of the effect of the Downtown plant keeping 12
employees, so losing 13 rather than 25. This chart is based on the randomized survey data in the
analysis section and the 20 responses that were manipulated due to the fact that we have not
received responses yet. Once our team gets the responses from the surveys from the Downtown
drivers, we will replace the data.

Major Contributors in Chapter 4: Destiny Sessums & Jaime Harmon
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Chapter 5: Solution & Suggestions
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5.1 Results
%

5.1.1 Figure 1: Survey for Solutions to Retain Drivers

We asked the drivers at the Downtown plant which solutions given in the survey in 5.1.1
Figure 1 would or would not encourage them to remain in RMUSA. The first option of
increasing upper management’s plant attendance entails one or more of upper management to
visit the RMUSA plants at least once a month to open the opportunity of having direct
communication with the drivers. Also, to tangibly experience the drivers’ working conditions.
The second option suggests better communication on company updates such as opportunities to
progress within the company and/or notify when there has been a new addition to the upper
management team. Third, celebrating the drivers would be giving the drivers new boots twice a
year instead of once to ensure safety and comfort since the drivers are constantly on their feet.
Other was inputted in the survey to give the drivers an opportunity to voice other solutions that
may not have been discovered by the Kennesaw State team on their ride alongs. The surveys
were revised to have binary responses. The driver recorded whether they agreed or disagreed that
the listed options would retain RMUSA drivers.
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5.1.1 Figure 2: Survey Feedback

60%
The drivers were given a week to fill out the paper surveys. 40% of the drivers agreed
that increasing upper management’s plant attendance would heavily encourage the employees to
remain in the company. 1% disagreed that it would make an impact in the turnover rate. 90% of
the drivers strongly agreed that improving communication between the upper management and
drivers on updates pertained to the company would reduce the number of drivers’ voluntary
termination. 60% of the drivers agreed on celebrating such as more acknowledgement would
keep them in RMUSA longer. 80% of the drivers agreed there were other ideas not listed in the
survey that would help and listed them in the given space.
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5.1.2 Figure 3: Suggestions from the drivers to be celebrated

5.1.2 Figure 3 lists the suggestions from the Downtown drivers concerning in the increase
in morale in order to increase the retention rate. Boots twice a year, biweekly breakfast provided,
and pay raise were recorded. 5.1.2 Figure 3 displays the percentage of drivers who agreed
collectively on each category within the topic of celebrating the drivers. The highest percentage
of 50% of the drivers who agreed with celebrating drivers said boots twice a year would be
impactful on the turnover rates. 33% of the drivers agreed with the importance of celebrating
drivers said biweekly breakfast and 17% emphasized pay raise to encourage employees to not
leave the company.
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5.1.2 Figure 4: Solutions from drivers not listed in survey

5.1.2 Figure 4 displays the suggestions from the Downtown drivers that were not listed in
the survey. The drivers said extra pay for night shifts, pay raise in salary, and more time off
would heavily encourage them to remain in RMUSA. The highest percentage of 50% of the
drivers agreed with a pay raise having huge potential impactful on the turnover rates. 37% of the
drivers agreed with night time pay and 13% emphasized more time off would be beneficial in
production in the long run.

5.2 Solutions
Through data from interactions with concrete truck drivers, ridealongs, and feedback
from other employees, our team was able to narrow down the most frequent root cause of the
high turnover rate at Ready Mix USA. Driver appreciation is a bigger concern to drivers than the
DriveCam or poor directions for Navigation. While appreciation can be hard to quantify, our
team came up with four possible solutions or alternatives to combat the lack of driver
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appreciation including enforcing upper management visits to all plants on a monthly basis,
biweekly breakfast provided for the drivers on every second and fourth Monday of the month,
purchasing new boots for the drivers twice per year, and increasing the pay scale for drivers.
These solutions came from the results of driver surveys given to the drivers at the Downtown
Atlanta plant.

5.2.1 Figure 1: Cost Analysis of Upper Management Plant Visits

The first solution of getting upper management to visit all plants is demonstrated by the
table above. Our team used an estimated 17 mile per gallon mileage for the company trucks that
Ready Mix USA gives to upper management employees. For the gas price, our team researched
diesel gas prices in Georgia at the current time and then used the distance of each plant from the
Woodstock office (RMUSA’s headquarters) and calculated the yearly cost it would take for
managers to visit each location and the time it would take to make the trips.
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5.2.2 Figure 2: Cost/Benefit Analysis of Biweekly Breakfast

For the second proposed solution, our team researched prices of breakfast biscuits at
popular fast food chains that serve breakfast. The cost of the biscuit is multiplied by 200 drivers,
the number goal of drivers that Ready Mix USA is hoping to have in 2019, to find out the onetime cost of providing breakfast for employees. The column on the far right is the yearly cost of
providing biweekly breakfast for concrete truck drivers and is an easier cost for management to
see. Using some data estimation, the team used a formula to calculate the number of employees
that would stay, the cost, and the money saved. If, hypothetically speaking, 30% of 200
employees were satisfied with the biweekly breakfast and decided to stay, that would mean that
60 employees stayed. When multiplying 60 employees by the $7000 training cost per employee,
the cost of this would be $420,000. However, by keeping that many employees instead of losing
them, it would save RMUSA $404,092.
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5.2.3 Figure 3: Cost/Benefit Analysis of Purchasing New Boots Twice Per Year for Drivers

When asked about the topic of driver celebration, 50 percent of the truck drivers that
were given surveys chose receiving new boots twice per year as their choice of celebration.
When taking a random sample of five drivers, three out of five stated that if given boots twice
per year, it would encourage them to stay with Ready Mix USA. Using this estimate, three out of
five, or 60% of the Downtown Atlanta employees would mean 24 drivers. If 24 drivers decided
to stay at RMUSA instead of leave, it would save the money from training costs by $168,000.
Along that same thought process, our team calculated how much money would be saved in
training costs alone from getting 10% retention of all drivers, 20% retention of all drivers, and
30% retention of all drivers. Respectively, the money saved from each is $140,000, $280,000,
and $420,000.
After constant feedback from ride-alongs and surveys, pay raise has been a topic of
discussion amongst drivers. Ready Mix USA truck drivers work surpass 40 hours for financial
reasons. Many truck drivers feel overworked and cannot sustain to work longer hours.
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5.2.4 Table 1: Current hourly pay

Note: The estimate salary calculated does not include taxes and other variables that reduces the
overall salary/pay.
In the table above, it displays an estimate salary based from the current hourly pay that
the truck drivers receive. The more experience the drivers have within the company, the greater
pay they receive. The overtime (OT) hours displayed in the table is the overtime hours a truck
driver drives after the standard based 40 working hours with a total of 70 hours weekly. The
salary is calculated by multiplying the hourly pay by the hours and weeks. The “average salary
(40 Hr Wk)” is calculated by adding the “Yearly Salary” then dividing it by the total quantity of
14. The “AVG Salary OT” is calculated by adding “Yearly Salary (OT)” then dividing it by the
the total quantity of 14. “AVG Salary Current” is calculated by adding both “AVG Salary OT” &
“AVG Salary (40 Hr Wk)” then dividing it by 2.
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5.2.5 Table 2: Starting Pay with a $1 Pay Raise

Note: The estimate salary calculated does not include taxes and other variables that reduces the
overall salary/pay.
Table 2 depicts an estimate of the average salary and average salary with OT with a 1
dollar pay raise. After comparing the current pay with the $1 pay raise, there has been a
significant difference that Ready Mix USA would have to invest. With an estimate of 200 truck
drivers annually, the company would have to invest an average of $416,000 annually which
means investing on an average of $2,080 per truck driver on an average salary without overtime
pay. With the salary including overtime pay, the company would have to invest an estimate total
of $884,000 annually with an estimated amount of $4,420 per truck driver. When comparing
both “AVG Salary”, the company would have to invest an estimated total of $650,000 annually
which equates to $3,250 per person if they would raise the starting pay to 1 dollar.
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5.2.6 Table 3: Starting Pay with a $2 Pay Raise

Note: The estimate salary calculated does not include taxes and other variables that reduces the
overall salary/pay.
Table 3 depicts an estimate of the average salary and average salary with OT with a 2
dollar pay raise. After comparing the current pay with the $2 pay raise, there has been a
significant difference that Ready Mix USA would have to invest. With an estimate of 200 truck
drivers annually, the company would have to invest an average of $832,000 annually which
means investing on an average of $4,160 per truck driver on an average salary without overtime
pay. With the salary including overtime pay, the company would have to invest an estimate total
of $1,768,000 annually with an estimated amount of $8,840 per truck driver. When comparing
both “AVG Salary”, the company would have to invest an estimated total of $1,300,000 annually
which equates to $6,500 per person if they would raise the starting pay to 2 dollars.
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5.2.7 Table 4: Starting Pay with a $3 Pay Raise

Note: The estimate salary calculated does not include taxes and other variables that reduces the
overall salary/pay.
Table 4 depicts an estimate of the average salary and average salary with OT with a 3
dollar pay raise. After comparing the current pay with the $3 pay raise, Ready Mix USA would
have to invest more than usual. With an estimate of 200 truck drivers annually, the company
would have to invest an average of $1,248,000 annually which means investing on an average of
$6,240 per truck driver on an average salary without overtime pay. With the salary including
overtime pay, the company would have to invest an estimate total of $2,652,000 annually with an
estimated amount of $13,260 per truck driver. When comparing both “AVG Salary”, the
company would have to invest an estimated total of $1,950,000 annually which equates to
$9,750 per person if they would raise the starting pay to 3 dollars.
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5.2.8 Figure 4: Linear Programming (LP) set up to find the minimum cost to reduce Turnover Rate

The previous statistical analysis of what would be the most effective suggested solutions
according to the survey determined our decision variables: new boots twice a year, a pay raise of
$1, free breakfast twice a month, and visitations from upper management with better
communication. These are assumed to have linear relationships. How much should be spent for
each variable to achieve 30% reduction on RMUSA’s drivers’ turnover rates? The linear
programming model in Figure X has the objective to minimize the cost of the sum of the
decision variables in order to decrease the current turnover rate by 30%.
There are a couple of constraints that limit the objective function and the value the
decision variables can have. We calculated the annual cost for the first 3 decision variables in
5.2.3 Figure 3, 5.2.5 Table 2, and 5.2.2 Figure 2. Then, we determined the benefits of each
variable cost from the survey feedbacks. The benefits were the percent of drivers who claimed
that the given variable would encourage them to remain in RMUSA. Next, we normalized the
cost to be for every $1,000 there would be a reduction in the turnover rate by the calculated
percentage. Therefore, we wanted this constraint to be greater than our minimum goal of the
turnover improving by 30%. Visitations from upper management in regard to impact in terms of
percentage on the overall turnover rate are assumed to be linear up to a point where it begins to
plateau. Visitation frequency begins to not make the same steady rate of change on reducing the
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number of employees to leave. We assumed more than once a week visits would no longer
contribute to a linear relationship.
The LP solution calculates that variables x1, x2, x3 are not needed and that the
implementation of solely the variable x4 (better communication and communication) will sum to
the minimum cost to reach 30% reduction from 2018 turnover rate. The calculated cost would be
approximately $1,648. It is important to note that this does not cover visitations to the all of
RMUSA plants.

5.2.9 Figure 5: Sensitivity Report

The reduced cost is the amount the objective function coefficient for each variable (x1,
x2, x3, x4) must be changed in order to get a different optimal solution. So, variable x1 (new
boots) must be changed by 0.948489011, variable x2 (pay raise) must be changed by
0.993406593, variable x3 (biweekly breakfast Mondays) must be increased by 0.848901099. As
for shadow price, the value is zero for a constraint with excess resource.
The shadow price 5.494505495 is how much the optimal Y-value is improved if the RHS
of the constraint is increased by one. Objective coefficient ranges are ones in which the basis

52 | Correa, Harmon, Hira, Sessums

remains unchanged. The allowable range for the x1 coefficient is [0.98489011 < x1 < 1x10^30].
The allowable range for the x2 coefficient is [0.993406593 < x2 < 1x10^30]. The allowable
range for the x3 coefficient is [0.848901099 < x3 < 1x10^30]. Lastly, the allowable range for the
x4 coefficient is [1 < x4 < 5.618181818].

5.2.10 Figure 6: Answer Report
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5.3 Suggestions

5.3.1 Table 7: List of Plants to Satisfy Objective Function

In Table 7, the total RMUSA plants were listed from largest turnover rates in 2018 to
smallest. Next, the sum of the first 11 plants meet the cost of $1,648 to make an approximate
30% reduction in the RMUSA turnover rate. It just takes one. The entire upper management
team does not have to disperse, but at least one person can represent and visit the listed plants.
One set of ears still means the drivers are being heard. It shows that their voices carry substance
and add value to the company. This will in return boost morale and production.
As previously mentioned, Ready Mix USA should invest in giving out two pair of boots
per year as a form to show truck driver appreciation. Refer to 5.2.3 Figure 3: Cost/Benefit
Analysis of Purchasing New Boots Twice Per Year for Drivers to see the cost Ready Mix have to
invest upon. This approach can be implemented by having the company create a two ticketing
system in which allows each truck driver two tickets to receive new boots. If a truck driver’s
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boots are worn out, the truck driver can use its ticket to have Ready Mix hand the driver a new
pair of boots. A data table through excel can be utilized to display “how many pairs of boots did
the driver used that Ready Mix provided in a given year” in case if the driver loses its ticket.
Once the truck driver reaches its limit of two pairs of boots a year, it is their own responsibility
to buy their own boots until the year is over. Once the new year begins, the driver may be
allowed to use their ticket to receive a new pair of boots from Ready Mix USA.

5.4 Conclusions
Overall, the majority of the RMUSA truck drivers wanted to have more of a sense of
appreciation from the employers. Employees are more inclined to remain loyal with a company
when there is not a disconnect with upper management. In RMUSA, there were a frequent
number of drivers mentioning voluntary termination due to miscommunication on company
updates, opportunities for advancement within the company, and lack of success stories from
Drivecam. Creating an amicable relationship would dissipate the mysterious, intangible gap
between RMUSA drivers and upper management.
Biweekly plant visitations create the opportunity to change the work culture from a fear
driven environment into a healthy and thriving one. It gives the drivers a voice to suggest
improvements they notice on the job and/or implementations causing positive results. Visits
show drivers that upper management cares to willingly spend not only money but even more so
time to hear what the potentially have to say. Solely the frequent presence of authority
encourages trust. The drivers need to trust that the company’s goal is to hire to retire satisfied
employees. The team will keep in contact with RMUSA to stay up to date regarding the
proposed solutions for reducing turnover rates.
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Future improvements may include investigating every plant rather than just the one with
the highest turnover rate to obtain more accurate benefit analysis pertaining to the impact in
percentages on the overall RMUSA turnover rates. Every plant is different by terrain, type of
customers’ orders (commercial/residential), the volume of orders, and the number of drivers
assigned to that plant. These factors are also taken into consideration for future optimization
plans towards shift scheduling. RMUSA is currently formulating an optimization project
internally for central dispatch to improve scheduling to decrease sporadic shifts. This is the next
major step in showing drivers appreciation. Giving predictable work hours in an unpredictable
work environment, the weather, with a customer driven business, most order of loads made the
day before. The company values the current employees and cares for the safety and health of the
drivers.

Major Contributors in Chapter 5: Kenneth Correa & Pruthvi Hira
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Appendix C: Reflections (The Educational Experience, Challenges Faced,
Resolutions)
Kenneth Correa
It feels rewarding to apply what I learned at Kennesaw State University towards Ready Mix
USA. It was interesting to partner up with a concrete company to help them achieve their goals
and be a major contributor. During this journey, I gained more knowledge towards lean six
sigma, cost benefit analysis, and linear programming. Applying those skill sets allowed me to
have a better understanding on how it impacts a real world application. Overall, it was a blessing
to work with amazing partners and the development and growth we each gained during this
journey is something I will never forget.

Jaime Harmon
This particular project inspired an engineering consulting career. Learning the objectives of a
company was fascinating, especially in an industry that I wasn’t exposed to prior to the project. It
was beneficial to my career and general understanding to practice the tools, such as Pareto
analysis and Linear Programming, introduced in my academic courses. It was most beneficial to
simply listen to the drivers. They confirmed a lesson my parents intentionally and repetitively
mention: treat others with respect and kindness. A company is one huge team and in order to be
consistently successful for a long-lasting time, proper communication is required. A key factor
that the team I fortunately was a part of excelled in. A supportive group of individuals who aren’t
afraid of hard work. I gained worthwhile experiences in the industry and in life from this project.

Pruthvi Hira
My experience with this project and with Ready Mix USA gave me perspective on how
Industrial Engineering tools such as six sigma, root cause analysis, and benefit-cost ratio can
affect turnover rates for drivers. Going on the ride alongs were really eye opening because we
were able to understand the physical aspects of the job. It also gave us a chance to connect with
these drivers, understand what they have to say, and try to put ourselves in their shoes. It was an
amazing opportunity to be able to apply these skills within the industry and be able to make
change solely from communicating with one another. I will always look back to back to this
experience as a blessing and a life lesson.
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Destiny Sessums
Through the completion of this project, I learned so much about myself and my passion for
engineering problem-solving. I learned both technical and theoretical skills to improve and assist
project performance such as Linear Programming, Pareto analysis, and more. I also learned life
skills and the importance of a fruitful and harmonic workplace culture, something that the ready
mix truck drivers are absolutely desperate for. A supportive and caring environment can change
everything about a workplace and turn a job into something capable of loving and looking
forward to. I learned what can happen when a management team truly works hard to find
answers to the problems that their company, and their employees, face. The challenges faced in
the company both by its management and employees became evident to me as both groups battle
different sets of hardships. I learned a great deal about the concrete and building materials
company and possess a deeper understanding of it. Over all, the project taught me that I had an
incredible team willing to go the extra mile to truly solve any problem. It was a privilege to be
the Project Manager alongside the best partners that I have ever worked with. This project was a
journey from start to finish and I consider myself lucky to be a part of this specific group.
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Appendix D: Supporting Details & Documentation

Table of Group Contributions by Chapter
As the Project Manager, group member Destiny’s contribution included writing detailed
information of the project background as mentioned in Chapter 1, updates and edits to the project
schedule or Gantt Chart, identifying and assigning project roles and deadlines for the project
team. Destiny also conducted thorough Pareto analysis as seen in Chapter 4: Data Collection and
Analysis. She completed Cost/Benefit Analysis of purchasing new boots twice per year for the
drivers as well as the explanation of the Sensitivity Report as seen in Chapter 5.
As the technical expert, Kenneth Correa’s role was to make sure the ideas and structure
of the report followed its requirements. In chapter 1, Kenneth wrote out the introduction and
restructured the whole chapter to make sure the report can be as technical and understanding as
possible. In chapter 5, Kenneth contributed in writing an explanation of the results from the
project. As a technical expert, it was Kenneth’s goal to make sure that the report followed its
requirements and to edit any chapters from the report if needed.
As the Business Analysist, Jaime’s responsibilities were to optimize cost and benefits. To
obtain full understanding of what would be the highest benefit, what would make the most
impact on decreasing the turnover rates, she documented in Chapter 3 the detailed records of the
conversations held between drivers and each team members. In chapter 4, Jaime assisted in
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setting up the Linear Program to ensure the least amount of money spent on implementations to
reach the goal of reducing the turnover rate by 30%.
As the Operations Research Analyst, Pruthvi was focused on finding literature review
that could help the address the objective. Some of this included coming up with survey questions
to help gain valued feedback from drivers and also identify driving elements to help retain
drivers. This gave an idea of what areas should be looked at within the truck driver industry. In
the literature review, top management support is a big driver that aids retention, which is one of
the suggestions that was given to Ready Mix USA as the issues were identified.

